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(54) MULTIPLE COMPONENT SPUN-BONDED WEB AND LAMINATE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive nonwoven web which has an improved 
combination of strength, abrasion resistance, barrier characteristics, coverability and softness 
and can be sterilized without remarkably deteriorating the characteristics of the fiber web 
and/ or without producing an unpleasant odor. 

SOLUTION: The multiple component spun-bonded nonwoven web is provided from continuous 
multiple component fibers which include a polyester component and a polyethylene component. 
The polyethylene component is a linear low density polyethylene composition which has a 
density, melt index, and polydispersivity falling within specified ranges to provide an improved 
balance of spinning and spun-bonded fabric properties compared to similar spun-bonded fabrics 
which are formed from a linear low density polyethylene having a density and/or melt index 
and/or polydispersivity falling outside the specified ranges. The spun-bonded fibers are 
preferably formed in a sheath-core configuration with the polyester component in the core and 
the linear low density polyethylene component in the sheath. 
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r^f&K^. mmmiitmm^mo. 93-0. 95g/cm 

1 OS : J:?:f^ 1 <Dm(om 1 CDflJjccHX«t:t e>n^^ 10 
~0. 95&/cm\ ^;bF^>'r':^^X:0^i|i^l 8gr 
2CDM^^*^^^^^t?^6JaH*M^WLrc>^C i 

( a ) m 1 *5cfcO*m2 (DM^^*^^^^^'C^'Sa^^U 20 
K:05*^0. 9 3—0. 95g/cm\ ^ ;l/ F > -r 

(b) m^f&^y "y^ly^^m^L. 

(c) K^fiX^>'-y F«:m?^L. 

( d ) ^f3L^mm^mmm±^cmi^x7.^^>^^> f • 30 
[0 00 n 

^^m^t. m.hfP<. WS\^^^h% (d r ap ea b 

1 e) so^<. ymc^^mm^£^mtr^x'?u^ 

^^(Dii^tji < t ^—-otmo . 9 3 fir / c 40 
^*^0. 9 5 g/cm'OS^. 8 g/1 0^--*^ 
22K/\0^(O^)\^V^lyfv^7s.^J^Um3. 6 
~«^6<D^^tiS (Pd) ^«>oiOge?5S3J<yx^U 

> ( L L D p E ) ffl^iar *s^^^;;^/>->sK> F^«l 
[000 2] pgas»i(DittPj 

[0 0 0 3 ] 

[i^i*3tSKl] *ffl<$i*l^4. 6 4 4. 0 4 5^ 
[0004] 

m^-SlM2^ *S«FfFll4. 8 4 2. 9 2 2-^ 50 
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[0010] 








[iKpi¥:g:®c8] 




mnmmn 


^0 9/6 8 1. 6 8 3 



^^mc^foC^T^ftir'^-^o Fowe 1 1 sOD 

[!^s^S:SR 1 ] cai. SHms (%) . Ra^>r;:<^cD 

^;l/F:7a— (cone die melt flo 
w) . ^J^X>¥A7.mrQ(OWM (die swe 1 1) 

A^«i^«>oiai«{£^a5^<»;x^U>;g:$^jl 8 5-21 

> F ' »^x-^:r3&5|Big$tirc^-S, Krup^cD 
[!^i^^:S:St2] {C5i. JMI«^fiE:^30s?fc«$ti/ciS^>^ 
Sifiifi^K y X ^ u > i ffi^^fiiSII.i^ X ^ u > i C7)i2 
^j&^tBtg^nrc^'So ja^35:ig5>TSii:iiJi<'jx^u 

>WffiK3&5«^0. 9 1-iKjO. 96g/cm^'C. 
F:7P--u--F:^52 5 K/1 O^J:0e<. *?^L<(^ 
*^2 0 g/l O^WT. #JC*^J5 g/^Ji^TCDiEimm 
Sjt<yx^u>?r^t?c<t^iBt8$nrc^6o a^?a:{£ 
^M^yx^U>&^S®^5*^jO. 9 1'-*^0. 96 g 
/cm^r. ^>il/F:7P-u-F;{>52 5 g/1 O^cfcD 
-K^<. L < «iK)4 0 g/ 1 0»ia±<DS«fiffig 
^K»;x^U>^^tfC^75SiBjiS$nrCi-So Davey 

[151*35:9153] (Davey) CC», ^g;!^5*^0. 8 6 
-$^0. 9 3 g/cm^<D®B0C*O. ^5^«^JfliA^ 
2'-*^j3. 5CDiEffiOC^J3. ^)\^V ^^yfv 
-$^10 0 OcDfaH^C^O . i§fi?K^^ipiCD}ii43&5*^J2 

5 •cfe(T"r«>^x^ ^>*ffi^fl^^^^'r^-5)iKSl>^^ffi 
tg^nri^^o C(Dx^u>itm^t^$^i^^^s^w 

3tiTC^-5o #-§BfizMiStcj:orS{S$tijrcLLDP 

[0011] ^immm^^t^^>^im\x^fkmi<mx 



i 



(3) 



2003-268667 



*2>o m^ittS u g i h a r a^(D 

i^mxM4 ] (fat. 5 0-10 omfi%cDiaijifi^a 
3j< y X ^ u >*5 J: 5 0 0 mM%<Di&(Dm(D^ X ^ 

«>3 0"C«±igC\ «8«ff$^pjefei^cCM^i*om2<Dfi£^ 

nr CCr)^^^«^^ (carding). 
OCcfc^ttli (air-laying), ^^v^•;^:7'^fc, lo 

^nTC^€>o L i c k f i e 1 d^<D 

[0 0 12] x^^•>;^<•>F^i<^:^ga^i^^Jl<?:^^^'c• 

->^^0;K>F (SMS) JB^o:^^:ffi4>^aiff«:^*n 20 
-C*) J5 . 4iP0^C7)il«|^MJ^tt^-^;l-E>^P)CiZi^»^x 

:/^^^rl^€>o lol^Blcc. ;^>'^>?K> F • -Jx^ 
&ii^i*P^iA^'^x^:;:/<D^^CCffe(D@^^0. -PH^^X 
^s>^fO F-jg^P^jZi^-^Q>ciA^-Xys>.1<'> F 
( S MM S ) ^jRtaJi^cDcfc ^ ^J:a^^tt*4*13i§^ 

[0013] mMtmmmoy^m<o^^rj:^m^o:>^i> 
m<owLi^mmmijx\t. ^mtmtu^m.. mmn 30 

mmmtm^^'iy^tm&hx^<fji^^ ^fcTr^wu 

i^cC^^^^C^CD-C. rmxmMLXWmx^rj:l>tl> 
*--c^;^tCL/cSMS jSte^^OC \tmArj:f3imi>^ D o 40 

[00141 ilB^tt. raS^Ftt. SFSl^14*J^ 

[0015] [2p:^B^cDm^] :*:*9gcD-^f*^tFII«. 
«?gJS*5*tj0. 9 3-0. 9 5g/cin\ p<;l/H-f> 50 



f=^':^i^X:6S*^jl 8 g/1 04J-*^2 2 g/1 

tc^O. 3 . 6-6CDiSiIiga?S^yx^ 

[0016] *^?8CDffe<Dfti*jbW3:. SI 1 <Dffl»J*5<fcO' 
S*fOll2 CDlM^rfcoll 1 CD® : 1 (D®(D0 

1 tDffliJtcKftt:t6n^^^>«;/N->*'> F^ffii«<D:5^/^•>7K 

> F • -^x :/^$t?®2 ^D®^^^r«;o : mmmi^t 

^&f)^mO. 93-0. 95g/cm\ jOVb-Of 
v^:^t^m \ 8 g/1 0:9^-2 2 g/1 O^CDffiHfC* 

0. ^^ti(g;5^*^3. 6-6(Dii:ingmaji<yx^u> 
[0017] :^mm^h^c^(ommm^t. ^^^x 

F • ^/^KatT ^^i£CC:fet^r. Ill 4s 

<j:cf02 (D*^^tfiSE^5^^r^^•r^-s»^L/c^^^^*^ 
{mmx;h-yx. mmi(om:^W)SL^\mmmo. 9 

3-0. 95g/cm\ ^Jlb -(>^y^:^^mi S 
g/1 0^-*^2 2 g/1 O^CD^atC^O. ^:^tfeS 

:05ft 3 . 6-6 (omimmm^^ v x ^ u ^ffljUcJ^^^ 

"y^yh^m^L. ^f&^mm^mmm±(fcm^x:^j^ 
>^t^> F • -^x y'y^jim^ii:^j:mf)^f^m^:^mx$> 

So 

[0018] [*^BgcDi$,mtS^] :$:^B^«::b%^r 

mm^<o 1 «*/c«^n«±<DffecDM^^^^?j>iiUns 

ffie[3i< y X ^ U >j?S^5^ J: 0 «>ll®e^CciSC ^iS.^.^ o T 
/Cc ^ /c:*:^?^ (C ct ti <b X N > > F««I^(D 

[0019] *i8JfflStc*5iirffifflsn-s TitiRigffiat 

^yx^u>j (LLDPE) <bi^^-i:^5S. set^^ft 
0. 95 5 g/cm^tiT. SfSL/<«0. 91-0. 
95g/cm\ $6CCftf* U< 6*0. 92-0. 95 
g/cm'CD^HcDii:i*x^U>/a-:=M^:7 ^ >^t|| 

^t^^MMr^. ^mM^^ms ^ tii>mmmsiyi< y x 

^U>«. x^U>;g:^i>S(Da. i8 - x ^ U >^;Ffiafa 
r;l.^>itm^*S» (a-^U:7^>) i^tS^^-^i- 
'5>C<i:(C<J:-^TS{3^5n-So C CD a - :t U-:? ^ >ifcS^ 
a U'7 ^ > 1 ^^/tO CD^^iJc;^^ 3 - 1 
2. J?^U<&i4-8(D^CD-C^€>o x^UVi^S^ 

$ i±r*^qg^c{^ ?n€>LLDPE ^mmr^ ctf)^ 

2-:/'r>. 1 — i^T-V. 1 --^^-fev, l-:*-^-?^ 
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[0 02 0] 2t:BJ*ffl#(c*$C^r<5effl$ti^ r^ffi^g[;j< g 
x5=-U>j (HOPE) <tC^^S^«. ?gg*5/j>3rj:< i 
*>$^0. 94g/cm\ *?^L<«5^0. 9 4-*^ 
0. 9 6 5 g/cm'CDiEH<Dx^U>^J4fi^i*:§:ig 

M u r 1 « * /c«^n«±cDii:iiiS2gSJi< v x ^ u > 

U>$/c5^ffi£S[S.-J<';x^U> (LDPE) ^^A.^\.> 

[0 02 2] :*:HgfflScc*>a^r<^ffl$n^ r^j^ijxxf- 

ffifc <fc U^m^CD ly )\^ ^' J: O'ZlflfiT ^1/ 3 

C^OiL/TJ^j^^U (x^U>7^U:7^U- h) (PET) 
cn«x^u>yy:a_;l,i5^^^^;l,g|i(;Q 

[0 02 3] :*:?gaaS(C*5liT<^ffi^ti-S r^^j 

^ Ji. il>& < i - oo^j^j: o /cfi^f*^^>*-j|*cc 
l6,^LT#-*cD«l«CCO/cff;tcD»«^:gttT'5o CCD 
PU < i 4>z:oqMJ^ o/cS^^«l^ D^^:i&^6«fi*'r 
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[0024] *Hj*ffl«ccfcCir^ffi5n^ ^^n^. > 

(MD) tm^nmfct. ^^^:j^ :^':/tmM$ti^yj\^ 
*si!*-rSo r3jx:&[°ij <XD) tm^mmt^t. «ia 

[0026] :^mmm(fCi6i.>x^m^tii> ^:^j^>7r^> 

>^>'^•>J}^'> F^iSS»>X '> >^«. ><^O^t<'>F»ffi^ 

r#^o m^iit:^^^>7ii>\^mm^(omm^mw^x^ 

[002 7 ] ^:HJ«B»&C4dl:*r^^ffl^tl'5. ^Mmmi^^ 
(meltblown fiber)j tM^mM 

x^m<D^'Si:mLx'mm(Dmm^tifc:^'::<m (mt^ 
40 <o^i^womrct(ic^r>xmf&^ti^mm^ 

® ccies*5#sj 0 . 5 - 1 0 /i 0 . — JKWtc 

[002 8] 2|s:?g$fflS^:fei^ri£ffl^n€> r^^^^ x 
50 ^^fi5t^iSiffi*^tf:?^)BI»5xty:/^ 



[0 02 9] *|feB^C3:^^^X>'N->jt; > - ^x^ y-^i^ 

(p)3t)5i^O. 93-0. 95^/cm\ ^)Vh^> 
^v^Tst/^l 8 g/1 0^9^-2 2 €r/l O^COffiHtc* 

0. ffis^J^^^a (M.) ^^^i^^^s (M„) -cm 
/c^^s^j^i 5 ) 3 . 6 6 (ommmm,iy>^ 

!E5«»^U<«*^5 0. 0 0 0--6 0. 0 0 0<DaS¥ 
*^l^*-?-**J<fca^*^ll 0. 0 0 0-14. 000<D»¥i^ 
?6^Ci?^b< «C<DLLDPEffi^iB5 
W*^5 2. 5 0 0— *^5 7. 5 0 0(DM.*5j:O'$^ 1 
2. 00 0-i^l4, OOOCDMn^WU. ;g4>*lF^U 
<«C<DLLDPEffi^:B50M.«*^5 3, 0 0 0-*Sj 
5 5. 0 0 0. Mn 1 2, 5 00 — 13. 500 

[0 03 0] c(o^}&i^:^j^>'!f^zyYim\t^hiicm2 

fcofccD. ^Jx.^^^yr5 K^/c&i^Kyx><T*>n-r^^ 
S2©a^ft^^}^<bUT^'r€»<DtciiL/c7HyT^ k 

6) . Ji<y (;tr>'*OT^ K) (:^>fu>6) . *5j:0'C 

F^jaffir&c^si^r^ffl-r-swcigu/c^i^y xx-r^uc 
:i<y (x^ix>7'U:7^u- h) . 4<y (1, 3- 

[0 0 3 1 ] :*:^HJCD*Bi^ci:*f*jtWlCC*5l^r«. 
59'X>r<>?K> F:^'>x^:. r^5ill2(DS^f*fi5E^:j&5;J<y 
(x^u>7-u:7^U'-h) -c«>€>-jiK^:FiKIOx-^:/ 



(5) »$l§2 00 3-2 68 66 7 
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^ h ) (^»7]fflSIWttS ( A S TM D 2 8 5 7 CCfif 

igfb^ ^ u >*i3^ffl L . 3 0 'cccfcc^r^ifttgitr i'j 

m)-^^0. 4-0. 7dl/gCr)®H. ?6tC»$b< 
«0. 5-0. 6 d 1 /gOffifflCC^^o d<yx>^r*;l. 

10 [0 03 2 ] ^^^X>'^•>;^<> K*B^;&^;i< y x>^7^;l.^ 
»*jJ:OV>rl.h-r>f=.:,^X:?&52 2^/1 0»J:0;*C# 
C ^iESIffi^g^ y X ^ U > ^HS&^^C^ ^ y X ^ U 

20 {ST'r€>o */c. ^^v'Oji^^KilffilS^s^i^yxxT^;!/^^ 
:foJ:t>V;l/h>f >r'':/^X:Oil 8 &/1 0t»J:0/h3C> 
iSiftte^gjJ^ y x^ u 6IIH6^CCfi3c'5 y x ^ u > 

•^x-^^tt. S^>H/h-Y>-r^^^;^cr)ieiftiaiES[3i<Ux 

[0 0 3 3] :*:^B^^<fc*iti^S'i1-Cc fc. *S*tttg<b . 

30 :^^»0^4®<5:^DPH^K:3Sc#3n/ci^;&i^»6n€>o :^^^c 
< i*^— ocD^:$5•:^>^Sg*^J0. 9 3-0. 9 5g/cm 
\ -^Jbh^^T^-^^X 1 8 g/1 0^-2 2 g/1 0 

^^^nmms, 6-6(3[)ii[if«s25ff3i<yx^i.>-c 

ii[II<Smg^yx^u>^5>^i2 2 g/1 0 
yx^U>:^:»6SIMWCC^-2>li^^Cj:b-<. ^^53'X>'0 

40 «Da V e yCDJ^Fi* ( 

[i^f*5:iR3] ) im(D^mf)^^~rti^:^'^m9\'<octx 
^(DmM(of^(icmfrj:^^^mi)mfi>ti^t^(px$>^. 

iSififfi^S^ y X ^ U > 7!^:. 6 HMfi^ 
50 0'^^^?l^5S«:)?ffi$«-?>«f3«L<K#3nTl^^. 
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[0 0 3 4] :*:|%PJ(D^^^Xy>:>^f^ > K«3f4<DL L D 

<^i$^0. 94 5-'*^j0. 9 4 7 g/cm^r*^. it 
J^5^U><7)>;Uh 'Y^X -;;:^?^^^*^!! 8 g 
/\ 05^-*^2 2gr/l 0^. j?f35L<t^*^3l 9 g/1 

0^-i^2 1 gr/1 0:$5^CD«5BT^^„ MMm^m^') 

{±*^3. 7~*^4, 8. ^*>W$U<«$^3. 9-it^ 10 
4. 4<DS5HCC^^o lS^/c«-eni^±om^i*^^ 

g;i<yx5^U>ffl^fK9». ^Jih^yr'v^:^ (Ml) 
^mi 0 sXl 0^-2 0^/1 0^. »^L<«*^1 
6g/l O^^--! 8 0^J(Dfiy;l/h-r>7=^-^^X 30 

y X ^ u >^ffl^^*cDitiSffisgg^ y x 

«JKl6 O-Jftg OSS%. «fe*f^U<«it^)6 0-ft8 

O^J:t);Ac^<mOfir/l O^^r. »*L<«iKl2 
es/l 0^~28 g/l O^J'CDlSy^^l/F^r^f^-^^X 

iUMfis^s^ y x^ u >^mm.m^(ommmsL^^ y x 
o-4oss%. mii>0^L<ictm2O'^4omm%^ 

LDPE5i. Stt5&5$^0. 93-0. 95g/cm\ 
Jf^L<«j^O. 94-0. 9 5 g/cm\ ;R4>»$ 
L<«0. 945-0. 947 g/cm' ; ^;Uh-<> 

8g/l 0 53^-^2 2 g/1 0». 
L<Ci*^l 9g/l 0:»-«^2 1 g/1 0^^:^»tSce 
f)m3. 6-*tj6. J?3=L<6**^3. 7-*^4. 8. M 
4>Jf$b<«$^3. 9-$^i4. 4 CD®fflCDiaiIffi^g?!^ 
y x^ U>Be^ia^:B9?&^f#6n'E)CDCc+53^j^j:ScD{5^;l' 

y x^u>»x^N->?j<> FXgtc*jC:f ^JflfflLOmftcj® so 
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?!)^r^€>o LLDPEgB^^3&^±fa}g^tQHp»g(D^Jg. 

!Bl<D*CC: 3 «W±<D L L D P E C <b7&^r # 

[003 6] JglSie^^ji^Oie^^g. ^g^Jf 
tUblS. B r a b e n d e rtg'&a. Banbury^l 

^, ^mtLx. <l^cDiB||«a?BS^yx^u>ie^^ 

yx^U>>^tffi^;l. h^Oy'y ^XiliK<g3gS^Kyx^ 
[0037] igfj*^;!/ h-O'fv ^:^i^^z/m^J\^ 

[0 03 8 ] In (MI ffi^) = X • In (M I 
t) + ( 1 -x) • I n (MI^^ ,) 
C C r X (^^^5} 1 CDSSl:bt?^ -2>o 

[003 9] 3@tt±(Dd<yx^u>^^«:^C:^ie^:B5 
(c5^ur«. ^^^S-^cSc^-r^ In (MI) VL^(OySL%<0 

astk^^ D/c>i*is-r €>^^^ffl-r -2>o 
[0040] ii[iH(S2is?j< y x^ u>Be^«jT^ u < 

(^M«:?{^5^5 0. 0 0 0-j^6 0. OOOrM„75^$^l 
0. 000 -$^14. 000. 2e>CCjrf$b<«LLD 
PEjffiJSWiM,*5*^5 2. 5 0 0-iKj5 7. SOOT 
U^tim\2. 0 0 0-*^ 14. 0O0.:g4>»^U< 
«LLDPE««JB50M.75>^#^5 3, 0 0 0-*^5 5, 
0 0 0rM„;&5JKll 2. 50 0-#5jl 3. 500r* 

[004 1 ] ^WR(r>^^:i^ V >^O^^^fflt«CDnffiiJ 

Ji<yx^U>fiS55'«^<Dffi[«^,;CrJ||2(D 
S^^^^CD^.^. J: 0 i^'ptx < <h ^> 1 0 -C. L < « 
^^i&:<<h*>30mc^C<b;J?5S?^Ll^o SSS. >^)\^V^ 

^®3i<yx^u>ffi^^{3:. j|^yxxT*;u. «^x.t3:ji<y 

(x^U>-rU':7^U'- h) ^Cc$fi*Lr^^^X 

C<L:;&5^ttI$n/Co ^Ky (x^U>xU>'^U- h) CD 
ifc^,7:)5]®t^/cS?)CC, ^^^X>'^•>#> KX?i<D$S*?aa 

ii#j*<Diaiiffi;g5g7t< y X ^ u >^>^f -r 6^®$^*®]^ 



(7) 

iastiiff^u<«*^2 8 5-3 0 5'c-c*o. cncc*t 
^<Dm7k^mt—m(,cm 150-200 p e 

T/LLDPE^J^K^X^^•>.i<> hm^^^iS-T -S^CD 

L L D p E cc*t-r ssji^*sa<i: 0 -mi^us^mm-r 

(beam) -C-iffiCCL. -fiS^llfcNKD^SI 

?&o r 1 ?ijfeU:<D?ij <h LTES ^ tifcnm L ^ X 
^wuTii^o «6*fflcD^^5i— jKccffi^^*^:^iB$^± 
1 m^/cD 5 0 0-8 0 0 0fflr^-5c nim^fcK^CD 

ffir^O. [iJKteffig>f<yx^u>^^;&^®^?K^Lx. 

oaSttiUTgij^br) CC^ur— flS^cS^^il 0:90 
-9 0: 10. 0^L<^tm3 0:70-70:30. 
SfcJff ^ U < «*^4 0 : 6 0-60 : 40-C^-So 
[0 04 3] ^fi£^X>'^•>Ji^> FIKJS^o < -SCDiCfflC^ 
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h;&:»e>ttir< 6m««— Mtc2. 000-12, 
000 my^<DmB(oismm&xm=T-r^o 

Fffi*S^— ISCCttS^/l/ h(laydown bel 
t ) $/ctiMigfflx ^v- >CD J: 6 rj:mmM(D±(fCikm 
mntfKfCjmy y ^> hi)^hm?>^ y z/iiB 

my 'i'yjizyv^x. v y^^ji h tc@^-r-2>»jc:rtc'r^ 
0!i^tf*>x^:;'y:g:ijnisi^^a->ru(7:>r^tc3i-rci(c 

X'-:><f^tl^:^yy'(,C^:t.yy'^mL. mMu-JV(D± 
^(^c l^— /c«^ tiWicDjgmeWA^Hfe J: 0^/^ /c 

[0044] mm<Dmm:^ ^ tcmm. m^tm^t^ 
r^m^(c{t. m2<DS^»^^*5j:!://s/c«>i<i;x 

^LC^ia^^>^^e -pllx.{iDuPon ttt (*H. f^^ 
•i>:cTjm. Wi Im i ng t on) SfCDE 1 va 1 oy 
x^U>T^'JU-hJtm^f*?:Jl<yx^U>^ 
^a^CcSD;^ <K y X >^ JU^^CC^T ^e^#^(Sjt-r C <i: 

[0045] mmt bx. msi^-pjmrmm^m^ ui^ 

^m^ii^^(fC)CtjtLxm-^Kmm(<cnm< ctt^x^ 
^ikxm^k^^mi<ctt^x^^^ m^u. ^m^'oimji 



(8) 

13 

[0 046] m^zy- h. mxujimmcDum^. 
h^mmmmm^m^ L<«*^5i-238g/ 

b<t^^6 1-1 0 2 g/m^r^-So m^Zy- hrft 

fc»^l 0-3 1 fir/m\ *f$0<63:*^l 7-24^/ 
C 0 0 4 7 ] :$:^?«(D^®5JXyOd<> Ffttiffiti. ^ 

[0 048] :*:^BJ<D— :R:WtfiHl&C:tel^r ^mM(D 

>^>K-^^;^ (SM) m^^nm^^-^<^o 

- X/^*>3^f> F:?^«S5^- f < & C 

t-^^X^^. C(Om^::^^^>^> F®cr)^^3^< <!: 4>— o 
«:^^^B^CD^^^>^>'^•>4<> F • 'y:t,vzrx$>^. mwk 
mi,^^:^ V ':f\t^-m^(mm(j2^^^ V ':fx^h 30 
m.A%^1&5^<DmW(K'ih^^:^v':fXih^. CO* 

^a^j^ y X ^ u > s /c «ii:sf(fas5S;}< x ^ u > 

eWZi^-jgak^iA^ (SMM) 1fi^«:. X>^n->#>F- 
JSa)l»)^iA^-MBftii?CiA^?^-J=^>'0?K> F (SMMS) S 

«:*^bJcd;^>'^>^'> F • '^x >>:/Cc^^-r^C 

<D^M5^jA^M35>5m-^^©«ga?WZ.^'^x »^ r^r^ 
0 . gi 0 ojigisewA^H^^^^oigaiiP^j^ •t? X >^ 

^j|«/^«ii>^cC < i 4> 6 0 SS%cDitlIiSSJg>i< y x^ u 
>^^^rCi6o 0 0%(D 

iiJ«<gffig5j<t;x^U>3&>6^< '5>C<b;?)^^#-53:)\ ^ 

14**^6 0-1 ooffiM%c7)ii:si<iSiSga^}<yx^U'>i 
iKjo-4 0fis%offe(Dasc[)?i<yx^u>, 
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^o#> FJicoiSMfigggj^^'; x^u>^^;^'o< -sco 

[0049] •^mm-y^m^w\m^c^\.^x\x. 
mkmh^h^s. -j^^m^ijx^^K-m.u- f%o< 

coit^x^orj^v F • ^x >:/ti3i<yxx7*;i/^ 
"i? X U < y X ^ U 7|< y X f -rl/ 

cD*r;J< y x^ U>^^3&5fg;&'::> < ^ J: ^ CC Ur$**-r 
SCi:d5r#^. !i^yx^U>^^«^^jgajqj^;5^ 
':;X':;:/CDctiriff^l><^i*^7-9 9^%. Zh^cU 
^b<«7-5 0gm%^^j:Lri^'5>o ®^>W^L<« 
y X ^ U >^^«-JS^«ai!?^iA^ »^ X 1 5 - 
40ga%^;^L. ^Kyx;:^7*>'l/^^tite'^x-;;:/(7)6 

t^r«. ^yx^u>fiS^«zi^^^p>ciA^'^x;.:/ 

(D2 0-3 OgS%*>5:L. 3j<y x>^7'>»l'fig^«R'i;x 
>r^(D7 0-8 OSS^^J^cCUri^^o 

[0050] :^|s^qa<D S M Stt^^Fj^i^-- F «i¥fi>&W 
^L<«jKl44-l 1 9 fir/cm\ 3ibCcjff^L<« 
1-8 5 g/cm\ ;^4>*?^C<t^*^5 4-6 8 
c m' 0 . F r a z i e r ^mjg3lg7)5JhF^ U 
<»*^3-2 1 cm'/^/cm'(DiiH. 36»{CfiF^L 
<{i4-l 2 cm'/m i n/cm'<D®H. b 
<«5— 1 1 cm'/m i n/c (DjiH-C^bD . ©tK 
gI*ifiF^U<«iKj3 5 — 1 50 cm H,0. 3 6CCjf 
^L<»4 5-1 2 0 cm H,0. Sfc»f^L<«5 
5— 1 0 0 cm H,0<D4BHT^6o 

[0 0 5 1 ] *:|^WCDlS^t^- F^o< -^CDCCl^^^n 

[Jf$^S:S«7] :feJ:2>' 

[0052] X/^•>;^f> FBfc J:0*^lliiJJ^iA^®««iJ^ 
[005 3] «^^SS^cDX>'^•>;i^'> Fe*><:fcO'^4B>: 
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s h ^mmcm^-^^fc^^at. 1 1 o - 1 3 o -c 

CDiBHCD^.S^fiJS. :feJ:a^'3 5 0^-7 0 0 N/cmCD 

>^-m^^m^. mm,m^. yi^mnm^. isj;:zj^mmm 10 
[0 05 4] wmm 

/Co AST M[t American Society f 
or Testing and Materials?: 

AATCCl^ t h e American As 20 
sociation of Textile Chem 
ists and Colorists ^M^'^^a 

[0055] m^w^mmtA s tm d i 505- 

[0 0 5 6] m^i^(DWi'^M . A S TM D 3418 

-Bsn^^vt-^XTskm^mmm^m (dso ^^m 

[0 05 7] ^W^i^^^mid ^ rmm^^^^mi± a s 

TM D64 7 4-9 9JC«eora^-r^o Ctl^SO^t 30 

? I ffl J: 0 c c ^ n o 
[0 05 8] M )\y h -O^ y ^ :^ fitA S TM D - 1 2 
3 8 ( 1 9 0"CCC*5C^r2. 1 6 kg) CcSfoTSJ^-r 

[0 05 9] ^*|OggJ3:3fe^^e5St^-ea'J^U. 

1 0 0:$:cD»icD[i:S?:a'JSL¥l^L/Co X>'0^> K 

CD*CDPET*t4<yx9^U>or)tk, :fe J:t/P E T*>J:0' 

jj< y X ^ u xom^i^omm^^m u rttst b/co 4o 
[0 06 0] nmtmim^fMzy- Komfiffis^/c 

OcDMCDSiJSfiir^O. ASTMD-3 7 7 6CCJ:-:» 

[006 1 ] ^^^IMl^^i^- hcDffiE»i^S<3[>S 
S-e*0. ASTM D 50 3 4(^Vl->XUm^n 

l\ :^:^-h> (N) ^/ctijJ^> K^fiirfg^U/Co C 

t^Ty7:r?l5S0®$««l«t&f6l (MD) 

jfi] (XD) ccoi^rfR^-rSo 50 
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[006 2] %i&:S:^i^miW(>cmti^f^.(^^i.^xm 

(MD) *$<t:c;^^X7?roi (XD) cc*ruT$RS 

[006 3] F r a z i e r ^m,mMm tiy- homm 
^^CDg^r^O. ASTM D 7 3 7Cc£^-:»r{iU^ 

^ti. (m^/iS^) /m^(7>m{4r$R^^n^o c<z):S:s»; 

[0064] g*ffl«»il:EE:!!)5/>H:t6ti/cS!it<D*Ccj; 
hmM(>Czy-hf)miA'r^S^X$>*)^ AATCC-1 
2 7CCiSora'M$n. *ttCD-Y>^^/c^Jcm#{4r 

[0 06 5] gggftti. fIJgi A^JgicDP^rSStm^ 

ttft^«:iffflfiL/co ^>'^•^L^*^D/c (fiP-^iffifi^tDaE 
?&^e>«5)^c^m«7&^^^mb/c) k^^cc^^ r^i.j 

[006 6] 
[||;fefi?!l] ^M«^A 

h) ^^*^6n^^;:<^>-><K> KiSI*i^*o< o/Co L 
LDPE^^(i^;l/ h ^>f^^:;^X:6^2 7 g/1 O^X 
Dow Chemical Company*^^ 
Dow Aspun«'*'68 11A3i<»;i^U><!:L/r 
rfingSnrC^-So ?f<';x;;^-r>>l'^^«DuPon t1±;&:» 
6C r y s t a r ;f< V x:;<-f->rt/ (Merge 4 4 

4 9) <t LTTfJM^tit:C^^$8^^n/cHWttS?&50. 

5 3 d l/g<D>i<»; (x^u>'rU:7:Sru- h) r& 
€>o C<D3i< V xx^;l/^flg5g:^^}aa 1 2 0 'C(tC^i>X 

mmtmmx^mo. m^W(D:^^^mf)^5 o p p m<i: 

W^W^.L. 3i^yx^U>fi^m3:2 5 O'Ctc. 4<yx 
>c r^l'fi^f^Ji 2 9 0 •CCcMfe L /Co C <D 2 8l<Dfi^» 

^nfmUXl^^^^y ^ • r-^ly^V-CD^tfCAtl. cc 

xccDzmcommmiM^m^ (fcmMLfcm. sh^e® 

^^L. LLDPE^^«^^%Lrc^^. 
[0 06 7] m^^^yi^ ' r-fe>:/y-«±gBr2 0 1 
6{i(DTOJcD^g(D?L (^?iJ^/cO 7 2iB<D^©^^>o 
28yiJ) *>6^«9. ^%mktM.W)^0. 3 5mm. g$ 

. 4 0 m m "c* o y ^ (om^tm&yji^f)^ 

11. 3 cm. i^y^l^^^bO. 4cmr^'So 
• r-fe>>^y-^2 9 5TtCjtjn^U. 

fi*?LH@^/cOi. Og/^iur^g^iiLrM-^ 
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^ V V'(DKJlf)^ 3 5 0 N/ c mT^ o /Co ^>fi^^cS^ U 10 

[0 06 8] mmMB 

<-ytcf)^. jJ<»;x^U>jS:»5iD ow?±3&^6Do w X 
U6 1 8 0 0-343j<Vx^U>iLrr1?SS$tiri>€> 20 

[0 06 9] SISfe««)l-'2 
||JteP5l *>J:a^2«:$:J^Bj<Dz:^:»X/0;i<'> K • 

SSS5}<yx^U>CDSg^j5P 6 -:><-:> /do ^lOLLD 30 
PECJDow Chemical Company:*^^ 
Dow XU6i80 0 - 3 4 tLXinm^tlXi^^ji 
}\^h^>'fy^:Kf)^l 7 g/1 0^9^<D*fMfi»lBCCfiM$ 

LLDPE«Do w1±/)^ 6Dow Aspun^"'68 
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1 1 AiLrrfi|R3nri>Sy;Uh^>r-^t27X;&527 

g/1 0^(D*tMMAOCffiffl?n/cl^>^Jl/ h ^lyy' j ^ 

/Co HiSW icc^i.^xiitmi(D «£M I ) fiilfimjgjj^ 

^m(D8 omm%^mfSLLXi.^fc^ mmm kolldp 

0. an^tifc^JVb ^lyy'v 7 . 8. 

5 9. 7 9 9. M„«14, 5 4 1 -C*>r>/c (^^5>»a 
«4. 11). IUft^2CDLLDPEi2^!mti«iJS$n 
/cffie[:^^0. 9 46 g/cm^r'^«3. it»$n/c^;U 
h^>y'y^:^\tl 8,6. M,«5 6. 9 18. M„« 
13. 1 9 5r*o/c (^^SjS^i4. 3 1)o^^^ 
mta-}\.<DU^i)^ 1 2 8 "C. X > :7'CDIE:tl3(>57 0 0 N 

f2^1:|dJ:o'2Cc^ia6'So 

[0070] HSfeFJ 1 -2 :teJ:<>'*tM0llA*5<J:a^'B(D*g 
LLDPE^^:05iS^;l' h >f >7^';/^y^M'^i*r' 

/Co ^tc^B^CCfifoT 2@CDLLDPE<Z)ie^Je5^flac^/c 

(^]te^i:is^o*2) mt.. m^mm^^^^mmn 

O^^^ 15153 ^3:]^^ h ^ >f^ ^ X L L D P E 
/ct:r^1SEfflLrt#6tl/c4><D<!:|nI^*>L<«afiFr*-:> 

[0 07 1 ] 
[^1] 



13 



(11) 
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»n9iA 










59.66 


57.29 


52.88 


53.56 




99.2 


67.6 


109.0 


139.2 


Wis. XD(%) 


90.6 


16.9 


11.0 


9.6 




163.7 


96.1 


159.7 


242.0 


#1/. MD(%) 


96.3 


17.3 


11,9 


8.6 




66.4 


60.7 


65.6 


61.0 


1^*13 (cm H2O) 


24.1 


22.3 


20^ 


21J2 




11,6 


12.1 


11.9 


11.0 




911 




mm 





[0072] mmms 

/c*i. SX>r%">xK> Kil«l¥fi3&5 2 2.04 g/m^r 
* o /Co ||Jfe«?!l 2 6Cj:b-<r -^Jl/ h (D3iS*ieiJ03 #S C 

[007 3] ^mkj2^^IlJ&^^:t.v d< y U 

5 0g/l O^ODow Chenical Co 
mp a n y:0^iE)D o w Aspun^*^6831A<!:b 

»j X X 7-;i/^^«$R^ 3 n/cS«ttK3{)s 0 . 5 3 d 1 / 

g(DDu P o n tttSCDC r y s t a r^"^ (Merfir 
e 4449) Tiiij (Ji^uiy'ruy ^U-h) t?*>o 

o^ji<yx^u>m^W3:2 6 o'acsnfSiL. jtjyxx 

r-Jl/S^miSOB-Ctc^jnlRLAio »0^O«^«^afe*th 40 

y-CcUnx/Co CO^>fxM«5 2. 4 c mCDi^±CCie 
S^tlfcS 2 4^icr)^©(D7L*fe-:>Tt^/c„ 2«(DS-& 
C<D^^ X^T > y - (DtfirttAlCCiilM L . 

3lb*CliCtm.i^. 6 2 kPaCOE:^nPil . 5mmCD 



(D5 2. 4 cm(D^^>©S$Cc::§[or*or*jO. ^ 

mircW^ilLrCi€>o 6. 0 kg/B#CD3iSr;i<yx^ 
U>^^^i^:^^•«>^^tCfit3^L. 24. Ok^/^OiSR-C 
^Hy xXT*;l'^$fi,^/N-':.^Cc:etJ&U. 2 0MS%cD^Ky 
X ^ u > i 8 0 ss%cD^ y X X 6® -szi^^ii 
ffiig»ciA^'i?x«^:/?r-o<-Sc ttc^n^i^^x^ y-> 

0±T*Jfi^gfC*f O 13.7c mCDSSa^m^^ X 
[0074] Z:oCDX>'^•>^> FMO^tC^itP^^iA^'^ 

:7'(D4^r^^'r -S, 'm^(DVi-)V(omMUA 6 e m 

{l:i|(Daffi**>'^. ^.(Oi^^^iAO, 4 6 6inm\ 
oai^^^O. 8 6mm. ,«^.(DFa1Pi*5i . 2mm(D^^^ 

*o ?t6*^3&a-;i/«gMbSl©^ffi%fe-5rci€>o CCD 

ft^<*CO»^ X r^'J^SS 1 1 0 "C. y'(OKt} 3 5 0 
N/cm. -^-f >3iK5 Om/^tc4oC^rS^L/Co U 

- h (mw^rtm 3 -s^ 

[0 07 5] 
[^2] 
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«3 It^y-KDttH 









61.0 


XD ^7r5i?fiy5a$(N) 


69.4 


#1/. XD(%) 


4.9 


MD r77?l^y^^(N) 


114.3 


MD(%) 


9.6 


SSia jfiift (m'/niin)An^ 


6-10 




87.8 







[0 07 6] mmm4 

ytLLDPES^«*a. :t^^-/3^iH^. Cincin 
naticDEQuistar Chemical C 

o. mo:>m—f&^^^'j:t,^\y>mm^$>'^fco coll 

^::^:^^2 0. M^f)^b4, 800. M„;0n2. 900 

i^^Wi&=4, 2 5) -c^o/co s;^^^^•>5^^>Fe« 

< -jfCo Ji<Ux^u>Jig^tiE quistar Che 

m i c a 1 C omp an yd>6Eq u i s t a r G 30 

A594-000<?: LXlfim^tlXl^^^)^ h^l^y'y 

i?7.tM 3 5g/i o^cDiEiaffimsjj<yx^u>r^> 

o/Co 5J< xXt-JI/^^^D u P o n tttSSOC r y s 
t a r'''':J<yxXf-;U (Mer&e 4449) 
Tt#6tl^fKS5n/c@irttS3&5 0. 53dl/g<Dxl< 

u (j.^u>7^u:7^u- h) TAo/c^ JgffiqJcii^n 
[0078] ^ift^^iAi^j^*:;^ :/^z:o(DX.rs>;i<> K 

y'O^-cm-^r M^fCDu-;KDia@«4 6 6 mm-C 

(Omm^i^^. .^.(O^^^^^O, 4 6 6mm\ .^.(DM 
^t>^0. 8 6 mm. !^.(Dmmti^l. 2 mmCO^^f i'^> 

V ':fimL 1 1 0 -C. >^CDIi:^;3 5 0 N/ 
cm. "^-f^iSSS Om/^JCCfel^re^U/Co 1^- h 50 
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<Dl4m?:TfBa4 Cc^tf So 
[007 9] 
[^3] 



^4 «!^y-K3r)f4H 









61.0 


XD r7r5i»y^$(N) 


69.0 


<*t/. XD<%) 


5.0 


MD r7r?i5iy^$(N) 


113,0 


MD(%) 


11.0 




6.10 




96.2 







[0 08 0] :^mm<D^rj:!^:h^unm^r.X(Dm^ v 

[008 1 ] 1 . »^L/c^^;s»xy>->3jf> h'mm^^ 

mmmiimm.^mo, 93-0. 95g/c 

gr/1 O^i^CDffiHCCAO. ^5}tfte[?&5iKj3. B-ecOiS 

[0 08 2] 2. KiSlft®mSJi<y:i:.^U>ffi^«5«^ 
>f=^;;^:;^:^^$5jl 0 «/\ 0^'-2 0 g/l 0^ 
(DSbHCc * ;U h -f > ty ^ XigiMfi^ggTl^ U ^ 
U>i. ^iPh-^>7==^^X*5#5j2 0g/l O^i:?)^ 
^<*^J4 0 g/1 0^^-C(DffiHtc^S^^^;l/h -<>T^ 

[0 08 3] 3 . mmmmm.^^ y x ^ u >*a^!gj«gg 

m.tmo, 94^-0. 95g/cm\ 

^::Kim\ 9 fir/1 0^>-2 1 g/1 O^JOIBHCC* 

0. ^^tftS?&^*^3. 7-4. 8-e*)-S±fB^l]lfBi8 

[0 0 8 4] 4. RfiiIffi;^e^';x^U>ffl^!B3«S 
S;!)^$^0. 945-0. 947 «r/cm\ ^Jl/h^> 
X-;; 9 g/1 0^-2 1 g/l 05*(DigH^C 

^bO. ^^f&g3{>5$^3. 9-4. 4r^'S±IBII33SiB 

[0 08 5] 5 . ^2 (Dm^wjSL^\tmm.immm.^^ u 

x^ U>ffl^!B5<fc «3 fca'^.J^^^^^C < <i: *>$^J3 0 'CM^^Al 
IBH 1 :^iB4S©^^^4*;^>'^'>^K> F • -^/x 
[0 08 6 ] 6. g[^2(DM^{*^^tiii< VxXf^;U4d 

[0 08 7 ] 7. KI32CDm^ft^^ti4<';xXr>'Ur 
^S±fBm631fBig<D^fi£^;^>'^•>7^<> K . ^x.vzf, 

[0 08 8] 8. ^m2(DM^i*^^ti4<'; (x^U> 
'r'U:7^U-h) r*S±tBIS73BfBi8co^^5}X/N-> 
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[0 0 8 9] 9. 5K';x^U'>^^*trH»; (x^b>T- 
X^V^V-V) ^^(Dl:b:0^Sar3 0 : 7 0-7 0 : 3 
0'C*^±iEll831iatg(3D^^^X>'A->;i<> K • 

[009 0] 10. Kj|«J««3fe9iJff$ 
[ 0 0 9 1 ] 1 1 . K^^^X.r^•>;}<-> K«l*6«ig-S 10 

[0 09 2] 12. S[S2CD^3J*5!l<i; {x5^U>f'U 
:7 h ) r*S±iEII 1 1 31fBi8<D^^^;^^^•>>J^ 
>K • "i/x 

[0 09 3] 13. ieigfilBSrf<yx^u>ffl^iBj«ft 
6 0'-'9 OM%(D{gi^;Vh^>f" ^ 
yx^U>4Scfc?>'«^l 0-'4 0SS%(D^g^;uh >f>7^ 

[0 0 9 4] 14. ^ffiy;Uh^>7".y^XilifHg^g 
3i<Vx^u>(Dy;l/ h -Ot" :^ i?x«$^l 6 g/l 0^ 
-1 8 g/1 o»-e&»3. ^yii/h'Y>f'-.^^;^fli[|g 
ffi;SS^K•Jx^U>©y;^ h^>'r.;, ^Xli$^l 9 

1 0^-2 1 g/1 O^r^-2,±fB01 3^fet8cD^^ 

[0 09 5 ] 15. miOffiiJ:fe<fca^JS:*tCDll2<OfIiJ«:*> 
OH KDji ; *JJ:0*KH 1 CDSOlg 1 <^)WCCflX«C:f 6ti 
^^5>:5^>'^•»K> Fila^jNI©;:^>'^•>^K> K • -^x^;,:/?:^ 30 
^r^€)ll2CDJl^$^1?^^9 ; ig«K«{iS5^>&5*^jO. 
93 — 0. 95g/cin\ h ^ >7=^ :^ ^;^3&5i|^ 1 
8 gr/1 0^^-2 2 gr/1 O^J©aSfflK:*0. ^«^«Jg 
:;!)5$t]3. 6-6CDii[iIffime^yx^U>ffl^!B3. ifoJ: 

[0 09 6] 16. SB:JIffi®@[^yx^U>ffl[^!B55i 
^^l' h^>f'-:^ i'Xj&^S^l Og/10^- 20^/10 

5='U>iy;l/h^>'f^5.47X*i2 Og/l 0^<fcB9:^# 40 
<«^4 0 g/1 0^*rcD®fflCC^^]i5y;U h-Y>x-y 

^ mm^^^^ y x ^ u > <h (DI^^^B3*^^r ji 

lam 1 5 JSiB«8cDlS'&^^- ho 

[0 09 7] 17. w,%\o^m\i^mmK^h^mmo:>^:x. 

[0 09 8] 18. ^j^D»ciA;^*SJlt«^i>3^j: < i fe-SP 

«8*Sr^b^±ia0i 7JiiBtgcD^^>-- ho 
[0 09 9] 19. ^^^mmKyL^mmx^h\*ci^^') 

xX'r;^^4J?:^^rti€»±iBII 1 8 3iiBtlc©a^s>-- so 
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ho 

[0 100] 2 0. Ji<yxxf*;u^^ti;j<y (X5^u> 

7^ u :7 ^ h ) ?:#^rJS^±lBH 1 9 m^rnom^ 

[0101] 21. i^H 1 0D®(DS?+ffiiJ(DH2CDffiiJCcm 
m 6*1/^^3 OB* $ 6 CC^^. i?[03<Dlit3:ilMW 

l^ffi*iiiSS:^5$ijo. 93-0. 95&/C 
m\ ^;Uh^>'r!y^XX?5$^l 8g/l 0^— 2 2g 
/I O^CDSaHCC^O. ^:»ti(S:)&s*tj3. 6-6CDiEiI 
fi®S3i<yx^U>ffl^!|^. *5i:C^m2<Dffi^»fi£»«: 

$^^^^SH^a^?:WLrc^s±iBHl 5^iBi8©« 

[0 10 2] 2 2. ISII2(D;^>'0.i^> K • ^x, y^(0 

mmm^m,^^ y x ^ u vM^^^^^y ;u h >f v-r > ^ x 

3&^*^l 0 g/l 0^}-2 0 g/l 0^CDiSH^C*^ffi> 
h > 7=^ ^ X iejRfiffiSjJ^ yx^U><!:y;l.h^> 
"f-j ^7.t^20 z/ I O^X^^t<^AO I 0^ 

^roiSHcc^'S^g^^t' h >r >f=^ ^ xitLi^ffi^jgTt^ y 
x^u>^cDiB^^^^r^^±iB02 liSiEiSoa 

[0 10 3] 2 3. m2i6Xum3o:>Tmim<D>^^^iy^^ 

4>oTCi-S»±fBll2 1 :SiB«SCDlS^S/'- ho 
[0 10 4] 2 4. H2:feJ:a^H3CD:^^®(DX/0;K 

^«l<D:E;5i=J< y xX'rJl''r&4±fB»2 1 3fifBt80« 



ho 



[0105] 25. ±IBII2 1 iSIBtgoa^V-- h^^ 

r ^-TMS pltl&^fflSaHo 
[0106] 26. mi oetJ^/h^^LttO ^ 
^^r^€»±iBml SJilBtgcDia^i^- ho 
[0107] 27. ^^^»X>'^•>^K> h • ^s^yZ/^M 

m-^ ^y^mtfCi^i^x . (a) iiifc<fca^'m2cDS-&{*^ 

moS^i^^^J-iiSSi^J^tjo. 9 3-0. 9 5g/c 
m\ ^^I'h-fVT^'-y^XdJftl 8fir/l 0^— iR2 2 
g/1 O^CDffiffl&C^t). ^^ftg:?&5$^3. 6-6<Dil: 

iSte^s^ y X ^ u >mmm^^/or^fSuK^ . jaoig^^ 

^*i«^-3^j: < t fc-SB«:^i[tf(®ffiS3j< y x^ 

■^tsmmmm^mt^^fSL^m^mmm^v. ( b ) 

m^^^y ^"y^^h^mnu. (c) 

.p^ > h L . ( d ) ^^^i&iMi»i^jiaiffi±ccai«)r 

X/0;K> K • '^?x-^y:S:?g^^^i'-5XS*#^-C^-5 

:&ffio 

[0 10 8] 2 8. SH2(DS-&f*^55^«^Hy (xe^U 
>rU^^U--h) ^^iJ'«SL]g$tj2 8 5-3 

0 5''acjjn^5n/c$:Sife>^N'-y ^ • r-feVv^y-^aur 
$ n ^ ±iBm 2 7 mnm<oyomo 



(14) 



iRFgg2 0 0 3-2 68 66 7 



F^-A(#^) 4L041 
4L047 



AA07 BA02 BA05 BA09 BA21 
BC20 BDli CA36 D005 
AA14 AA21 AA27 AB03 ABIO 
BA09 CBOl CBIO CC03 



